Beta-cell activity and destruction in type 1 diabetes.
Type 1 diabetes is the result of a chronic inflammatory process that causes elimination of insulin-producing beta-cells, resulting in insulin deficiency and hyperglycemia. The destruction is thought to be mediated by an autoimmune process involving cytotoxic T cells recognizing beta-cell autoantigens in the context of MHC class I-peptide complexes. Autoantibodies against insulin, glutamic acid decarboxylase (GAD) and and ICA 512 protein tyrosine phosphatase are frequently found. At the clinical onset of diabetes, some beta-cells remain and after initiation of insulin treatment, most patients enter a period of remission, a phenomenon that may reflect diminished autoimmune activity in the islets. There is evidence to suggest that a further loss of beta-cells can be curtailed, and that patients, who maintain endogenous insulin production, have better glycemic control and less risk of complications. This is the basis for our current research. We are characterizing the remission phenomenon in epidemiological studies in order to identify determinants of beta-cell survival. In randomized, prospective multicenter trials, we are evaluating the benefit of beta-cell secretory rest for rescue of insulin production in patients at onset of clinical disease. In experimental studies, we are investigating expression and regulation of the key molecules of an autoimmune process in the islets. Further, selective beta-cell damage is induced in rat islets and measures to enhance beta-cell resistance and repair are being examined. We have recently identified a remarkable, beta-cell protective effect of K(ATP)-channel opening.